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♦NOTICES* 1 
JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The optical transmitting section which multiplexs two or more wavelength 
signal light, and transmits as a wavelength multiple-signal light, Two or more nodes which 
have the optical receive section which separates wavelength multiple- signal light 
spectrally into two or more wavelength signal light, and receives, Have two or more input 
port and two or more output ports, and the wavelength multiple-signal light inputted from 
each input port is separated spectrally into a mutually different output port. Have the 
wavelength demultiplexing component which multiplexs and outputs the inputted signal 
light of mutually different wavelength to each output port from two or more input port, 
and said wavelength demultiplexing component is minded. In the wavelength multiplexing 
network which carries out Hypercube network connection (henceforth "HCN connection") 
of the nodes from which only 1 bit of the node number which indicated by binary among 
said two or more nodes differs While connecting said multi-wavelength light with the 
multi-wavelength light source which outputs the multi-wavelength light which 
multiplexed a light of the wavelength used for transmission from each node in said 
wavelength multiplexing network non-become irregular in the output port of each of said 
node It has an optical branching means to separate the wavelength multiple-signal light 
transmitted from the output port of each of said node from said multi-wavelength light, 
and to connect with the predetermined input port of said wavelength demultiplexing 
component. The optical multiplexer/demultiplexer which separates spectrally a light of the 
wavelength assigned, respectively from said multi- wavelength light inputted into the 
optical transmitting section of each of said node non-become irregular, The wavelength 
multiplexing network characterized by being the configuration which is equipped with the 
reflective mold optical modulator which becomes irregular by the sending signal and turns 
up a light of each wavelength non-become irregular, multiplexs the wavelength signal 
light outputted from each reflective mold optical modulator with said optical 
multiplexer/demultiplexer, and is transmitted as said wavelength multiple-signal light. 
[Claim 2] The optical transmitting section which multiplexs two or more wavelength 
signal light, and transmits as a wavelength multiple-signal light, Two or more nodes which 
have the optical receive section which separates wavelength multiple-signal light 
spectrally into two or more wavelength signal light, and receives, Have two or more input 
port and two or more output ports, and the wavelength multiple-signal light inputted from 
each input port is separated spectrally into a mutually different output port. Have the 
wavelength demultiplexing component which multiplexs and outputs the inputted signal 
light of mutually different wavelength to each output port from two or more input port, 
and said wavelength demultiplexing component is minded. In the wavelength multiplexing 
network which makes HCN connection of said two or more nodes While connecting said 
multi-wavelength light with the multi-wavelength light source which outputs the 
multi-wavelength light which multiplexed a light of the wavelength used for transmission 
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from each node in said wavelength multiplexing network non-become irregular in the 
output port of each of said node Optical branching and the coupling means which 
separates the wavelength multiple-signal light transmitted from the output port of each of 
said node from said multi-wavelength light, and combines in a predetermined combination 
for HCN connection, respectively, and is connected to the predetermined input port of said 
wavelength demultiplexing component, The wavelength multiple-signal light outputted 
from the output port of said wavelength demultiplexing component is branched to plurality. 
The optical multiplexer/demultiplexer which separates spectrally a light of the wavelength 
assigned, respectively from said multi- wavelength light which is equipped with an optical 
branching means to connect with two or more nodes of a predetermined combination for 
HCN connection, and is inputted into the optical transmitting section of each of said node 
non-become irregular, The wavelength multiplexing network characterized by being the 
configuration which is equipped with the reflective mold optical modulator which 
becomes irregular by the sending signal and turns up a light of each wavelength 
non-become irregular, multiplexs the wavelength signal light outputted from each 
reflective mold optical modulator with said optical multiplexer/demultiplexer, and is 
transmitted as said wavelength multiple-signal light. 

[Claim 3] In the wavelength multiplexing network which makes HCN connection of two 
or more subHypercube networks where HCN connection of two or more nodes was made 
said node The optical transmitting section which transmits the wavelength multiple-signal 
light used for the HCN connection between said subHypercube networks, It has the optical 
receive section which receives the wavelength multiple-signal light used for connection 
between said subHypercube networks. Said subHypercube network Have two or more 
input port and two or more output ports, and other object for an output and two objects for 
an input to a subHypercube network are equipped with the wavelength demultiplexing 
component which carries out multiplexing/demultiplexing of the wavelength 
multiple-signal light inputted from each input port to a mutually different output port. The 
wavelength multiple-signal light which transmits to other subHypercube networks from 
each node in said subHypercube network is connected to each input port of the 
wavelength demultiplexing component for said output. Between the subHypercube 
networks which connect to each node the wavelength multiple-signal light outputted from 
each output port of the wavelength demultiplexing component for said input, and serve as 
HCN connection It adds to the configuration which connects each output port of the 
wavelength demultiplexing component for said output of each of said subHypercube 
network, and each input port of the wavelength demultiplexing component for said input. 
The multi-wavelength light source which outputs the multi-wavelength light which 
multiplexed a light of the wavelength used for connection between said each 
subHypercube network of said wavelength multiplexing network non-become irregular, 
While inputting said multi-wavelength light from the output port of the wavelength 
demultiplexing component for said output and connecting with the output port of each of 
said node The wavelength multiple-signal light outputted from the output port of the 
wavelength demultiplexing component for said output is separated from said 
multi-wavelength light. It has an optical branching means to connect with the input port of 
the wavelength demultiplexing component for the input of other subHypercube networks 
which make HCN connection. The optical multiplexer/demultiplexer which separates 
spectrally a light of the wavelength assigned, respectively from said multi-wavelength 
light inputted into the optical transmitting section of each of said node non-become 
irregular, The wavelength multiplexing network characterized by being the configuration 
which is equipped with the reflective mold optical modulator which becomes irregular by 
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the sending signal and turns up a light of each wavelength non-become irregular, 1 
multiplexs the wavelength signal light outputted from each reflective mold optical 
modulator with said optical multiplexer/demultiplexer, and is transmitted as said 
wavelength multiple-signal light. 

[Claim 4] It is the wavelength-multiplexing network characterized by to be the 
configuration which outputs the white light containing the wavelength which uses said • 
multi-wavelength light source for transmission from each node in a 
wavelength-multiplexing network according to claim 1 to 3, inputs said white light from 
the output port side of said wavelength demultiplexing component through said optical 
branching means, outputs the multi-wavelength light which multiplexed a light of each 
wavelength non-become irregular from each input port, and supplies to each node. 
[Claim 5] In a wavelength multiplexing network according to claim 3 said node The 
wavelength (henceforth "object for inner sense") multiple-signal light for making HCN 
connection in said subHypercube network, The optical transmitting section which 
multiplexs the wavelength (henceforth "object for outwardness") multiple-signal light for 
making HCN connection of between said subHypercube networks, and transmits, It has 
the optical receive section which separates spectrally the wavelength multiple-signal light 
for said inside sense, and the wavelength multiple-signal light for said outwardness, and 
receives. Said subHypercube network The group branching filter which separates 
spectrally the object for sense, and the wavelength multiple-signal light for said 
outwardness while [ said ] it was transmitted from said node, and is connected to the 
wavelength demultiplexing component for making HCN connection for said inside sense, 
and the wavelength demultiplexing component for said output, It has the group 
multiplexing machine which multiplexs the object for sense, and the wavelength 
multiple-signal light for said outwardness while [ said ] inputting into said inside sense 
from the wavelength demultiplexing component for making HCN connection, and the 
wavelength demultiplexing component for said input, and is connected to said each node. 
The multi-wavelength light source which outputs the multi-wavelength light which 
multiplexed a light of the wavelength used for the HCN connection for said inside sense 
other than said multi-wavelength light source which outputs the multi-wavelength light 
which multiplexed a light of the wavelength used for the HCN connection for said 
outwardness non-become irregular non-become irregular, The wavelength multiplexing 
network characterized by having an optical branching means to separate the wavelength 
multiple-signal light transmitted from the output port of each of said node from said 
multi-wavelength light, and to connect with said group branching filter while connecting 
the multi-wavelength light for said inside sense to the output port of each of said node. 
[Claim 6] It is the wavelength multiplexing network characterized by being the 
configuration which separates the wavelength multiple-signal light outputted from the 
output port of each of said node from said multi-wavelength light, and is connected to said 
group branching filter while said optical branching means connects the multi-wavelength 
light said object for outwardness, and for said inside sense to the output port of each of 
said node in a wavelength multiplexing network according to claim 5. 
[Claim 7] In a wavelength multiplexing network according to claim 3 to 6 said 
subHypercube network The wavelength multiplexing and the time multipled conversion 
circuit which changes and outputs wavelength multiple-signal light to the signal light of 
the single wavelength by which time multipled was carried out, It has the time multipled 
and the wavelength multiplexing conversion circuit which changes and outputs the signal 
light of the single wavelength by which time multipled was carried out to wavelength 
multiple-signal light. Said wavelength multiplexing and time multipled conversion circuit 
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are connected to each 1 output port of the wavelength demultiplexing component fqr said 
output. The wavelength multiple-signal light outputted from each output port of the. 
wavelength demultiplexing component for said outwardness is changed into the signal 
light of mutually different single wavelength by which time multipled was carried out, 
respectively. Have the wavelength multiplex circuit which carries out wavelength 
multiplexing of it and outputs it, and wavelength separation of the wavelength 
multiple-signal light inputted from the outside is carried out. It has the wavelength 
separation circuit inputted into said time multipled and wavelength multiplexing 
conversion circuit as a signal light of mutually different single wavelength by which time 
multipled was carried out, respectively. The wavelength multiplexing network 
characterized by constituting a Hypercube network, using the subHypercube network 
equipped with said each circuit as a node of a wavelength multiplexing network according 
to claim 3 to 5. 

[Claim 8] In a wavelength multiplexing network according to claim 3 to 7, between the 
subHypercube networks used as HCN connection In case each output port of the 
wavelength demultiplexing component for said output of each of said subHypercube 
network and each input port of the wavelength demultiplexing component for said input 
are connected It has the multicore fiber optic cable which concentrates two or more optical 
fibers linked to each output port and each input port of said wavelength demultiplexing 
component. The wavelength multiplexing network which brings together the other end of 
said multicore fiber optic cable connected to said each subHypercube network in one place, 
makes HCN connection of the core wire, and is characterized by being the configuration 
of transmitting said multi-wavelength light to each node through said multicore fiber optic 
cable. 

[Claim 9] It is the wavelength multiplexing network characterized by what said 
subHypercube network was constituted for by the wavelength multiplexing network 
according to claim 1 or 2 in the wavelength multiplexing network according to claim 3 to 
8. 

[Translation done.] 
♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the network configuration method which 
share-izes the light source arranged at each node by two or more nodes in the wavelength 
multiplexing network which realizes a high throughput and a fault-tolerant network by 
constituting a Hypercube network using a wavelength multiplexing technique and a 
circumference nature wavelength demultiplexing component (for example, array 
waveguide diffraction skeleton pattern filter (AWG)). 
[0002] 
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[Description of the Prior Art] In recent years, the network use including the Internet is 
progressing quickly by making the spread of personal computers, and development of a 
high-speed optical-communication technique into a background. In office, the network of 
in-house business — liaison is made by E-mail — is progressing. Moreover, an electronic 
mail and the Internet are beginning to be used for communication with the exterior, 
inquiry for the balances of a bank, electronic shopping, etc. also at a home. Thus, the 
communication network is asked for the more and more large capacity-ization as network 
use on all the scenes of a life progresses. 

[0003] As for the communication network, the classification is made according to scales, 
such as the number of connection terminals, and connection distance. There is a LAN 
(LocalArea Network) as a network for interconnecting a computer terminal etc. in 
comparatively small fields, such as inside of a building, works, office, and a campus, first. 
The network where the network scale spread to fields, such as an area and a city, is called 
WAN (Wide Area Network) or MAN (Metropolitan Area Network). Furthermore, the wide 
area network etc. is considered as a network for the inside of domestic or the world. 
Existing independently has few these networks and they constitute the huge network 
which is connected mutually and spreads all over the world. 

[0004] The communication network consists of transmission lines which connect between 
two or more communication link nodes and a communication link node. A communication 
link node has a switching function for having two or more input/output terminals and 
outputting them to the output destination change of a request of the inputted signal. 
Moreover, a transmission line secures the communication link between nodes. In order to 
accelerate a network, the application of an optical communication type which used the 
optical fiber as a transmission line is effective. It became possible to enlarge transmission 
capacity and a transmission distance by leaps and bounds by application of the optical 
communication type using an optical fiber compared with the case where the conventional 
metal cable is used. 

[0005] There are mainly a light-hour division multiplex communication system (TDM), a 
light wave length multiplex communication system (WDM), and a space multiplex 
communication system (SDM) that multicore-ize an optical fiber further, and transmit and 
receive a signal in an optical communication type. Two or more electrical signals are 
multiplexed on a time-axis, are changed into a high-speed lightwave signal, and a TDM 
method inputs them into an optical fiber. In a receiving end, it dissociates and outputs to 
two or more signals of even if it changes a receiving lightwave signal into an electrical 
signal. The near-infrared light generally used with an optical communication type is a 
hundreds of THz electromagnetic wave, and it is theoretically possible to generate the 
modulating signal of terahertz order. On utilization level, light-hour division multiplex 
communication of 40-gigabit per second is already realized by laboratory level hundreds 
of gigabit per second. 

[0006] A WDM method is a method which changes into two or more modulating-signal 
light which has wavelength which is mutually different in two or more electrical signals, 
and is transmitted with one optical fiber. In an optical receiving end, signal light is 
separated for every wavelength using an optical filter, and it changes and outputs to an 
electrical signal, respectively. Since high capacity communication is possible for it even if 
a wavelength multiplex communication system does not have so large the signal speed of 
each modulating-signal light compared with a light-hour division multiplex 
communication system, it has the description that the burden to an electrical circuit is 
small. Therefore, research and development in the network configuration method which 
used the wavelength multiplex communication system as the base is done actively 
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recently. * 4 , ,. 

[0007] The proposal which realizes the Hypercube network (henceforth "HCN") known as 
efficient network configuration is made using a WDM method and an array waveguide 
diffraction-grating mold filter (henceforth "AWG") as one of the network configuration 
methods using a WDM method. 

[0008] Drawing 18 shows the conventional example which realizes HCN combining a 
WDM method and AWG This conventional example is a configuration currently indicated 
by JP,8-242208,A (Hypercube mold interconnection network). Drawing 19 shows the 
configuration of HCN by eight nodes. 

[0009] In drawing, it displays in the addresses 000-1 1 1 to which eight nodes are given by 
each. Nodes 000-111 have the transceiver section 51, the optical multiplexing machine 52, 
and an optical separator 53, respectively. The I/O optical link of nodes 000-111 is 
connected to the input/output port 0-7 of AWG1 in order. That is, the input port 0 and the 
output port 0 of a node 000 and AWG1 are connected, and the input port 7 and the output 
port 7 of a node 1 1 1 and AWG1 are connected like the following. 

[0010] Drawing 20 shows the relation of the node connected to the signal wave length and 
each input/output port between the input/output port of AWG AWG of 8 input 8 output is 
wavelength lambdaO -lambda7 inputted into input port 0. Wavelength lambdaO -lambda7 
which separated signal light spectrally into output ports 0-7, and was inputted into input 
port 1 Signal light is separated spectrally into output ports 7, 0-6, and wavelength and an 
output port shift cyclically like the following. That is, while outputting eight inputted 
waves from an output port different, respectively, the signal light of mutually different 
wavelength from each input port carries out wavelength multiplexing to each output port, 
and is outputted to it. Generally circumference nature, a call, and such a component are 
called circumference nature wavelength demultiplexing component for such a property of 
AWG In addition, although this specification explains focusing onAWQ it is not limited 
to AWG 

[0011] Here, HCN is explained briefly. HCN is one sort of the network configuration 
method for connecting 2n of nodes of an individual (n is a positive integer), and when a 
node number is expressed with a binary number (as for the time of an individual (n is a 
positive integer), the 2n of the numbers of nodes turns into a binary number of n bits), it 
connects the nodes which only 1 bit of a node number has reversed. For example, in HCN 
in case the number of nodes is 8, the operating wavelength at that time is understood 
[ lambdal lambda2, lambda4, then ] are good from drawing 20 that what is necessary is 
just to connect a node 000 and nodes 001, 010, and 100. Namely, wavelength lambdal, 
lambda2, and lambda4 it was multiplexed [ wavelength ] with the optical multiplexing 
vessel 52 of a node 000 as shown in drawing 18 If a lightwave signal is inputted into the 
input port 0 of AWG 1, it will be separated spectrally into output ports 1, 2, and 4, and will 
be inputted into nodes 001, 010, and 100, respectively. It is the same about other nodes 
(hatching shows in drawing 20 ). Drawing 19 shows signs that nodes were connected 
under such a connection regulation. Drawing shows having composition which has 
arranged the node on the cubical square. Incidentally, n is called degree of HCN and 3rd 
HCN which consists of eight nodes is called HCN. 

[0012] Now, it is reported that HCN which connects between nodes under the above 
regulation has various advantages. First, the number of wiring when interconnecting many 
nodes can be lessened. The total number M of wiring for realizing n-th HCN (several 
nodes N= 2n individual) is M=n2n. It becomes an individual. On the other hand, the total 
number T of wiring at the time of carrying out unity coupling of the node of for example, 
N individual is T=N2. It becomes. Here, since it is M<T, if the total number of nodes 
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increases, HCN will become advantageous in respect of the total number of wiring.* 
[001 3] Next, the number of average hop (the number of nodes via which it will go by the 
time it reaches a desired node) can be made small. Although it is n, for example by the 
mesh network, the number of the maximum hop of HCN serves as 2 rootN (N is the total 
number of nodes), and if the number of nodes increases, it will become too advantageous 
[ HCN ]. 

[0014] Next, they are the simplicity of routing, and network flexibility. As compared with 
one's node number, routing of each node incorporates the destination node number of the 
sent signal by its node, when the same, and when it differs, the node number should just 
transmit it to the node which the bit has reversed as compared with a destination node 
number among the nodes to which its node is connected. Moreover, since the path at the 
time of performing a signal transfer between arbitration nodes is not a general way as 
drawing 19 also shows, even if some wiring goes out, it is also controllable to bypass 
other paths. Moreover, each node can also enlarge the throughput of a signal transfer by 
dividing and transmitting the signal of the same destination node to two or more wiring, 
although it connects with two or more nodes. 

[0015] Thus, HCN has various advantages and has mainly been applied as a connection 
network between the interprocessor in a parallel computer, or processor-memory. However, 
when it was going to apply HCN to the actual network, there was a problem that wiring 
became complicated. 
[0016] 

[Problem(s) to be Solved by the Invention] In HCN which combined a conventional 
WDM method and conventional AWQ when the degree of HCN tended to be enlarged and 
it was going to enlarge the network scale, the number of input/output port of AWG also 
needed to be enlarged, however, the number of ports which it is not easy the number to 
make [ many ] the number of ports of AWG, and can be realized with a present condition 
technique - at most — they are 32 ports. Therefore, by the conventional method, 5th order 
can be realized only to HCN. 

[0017] Moreover, although the configuration which uses a part of input/output port of 
AWG for an escape was also proposed in above-mentioned JP,8-242208,A (Hypercube 
mold interconnection network) in order to secure expandability, it was difficult to realize 
large-scale HCN from the number of input/output port of AWG being limited as 
mentioned above. Moreover, since manufacture of AWG will also become difficult if the 
number of input/output port becomes large, there is also a problem which becomes 
expensive. 

[001 8] Moreover, in above HCN, each node needed to have the light source only for a 
degree of a Hypercube. With the configuration of 3rd HCN shown in drawing 1 8 , each 
node needed to have the light source for three waves assigned, respectively. Since the light 
source used for such a node needed to output the wavelength designed beforehand to 
stability, its yield at the time of light source manufacture was bad, and it had the problem 
which circumference circuits, such as a thermal control circuit and a wavelength monitor 
circuit, will also become large-scale, and becomes expensive. 
[0019] This invention aims at offering the wavelength multiplexing network which 
enables network large-scale-ization easily and cheaply in HCN which makes HCN 
connection of between two or more nodes using a WDM method and AWG, attaining 
share-ization of the light source of each node. 
[0020] 

[Means for Solving the Problem] In this invention, the following means realize network 
large-scale-izing and reduction of the total number of the light sources in HCN which 
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makes HCN connection of between two or more nodes using a WDM method and AWG 
[0021] First, in the wavelength multiplexing network of claim 1, it has the 
multi-wavelength light source which outputs the multi-wavelength light of the wavelength, 
used by HCN, and the multi-wavelength light outputted from the multi-wavelength light 
source is inputted from the output port of each node. In each node, it h^s the optical 
multiplexer/demultiplexer which separates spectrally a light of the wavelength assigned 
from the multi-wavelength light inputted, respectively non-become irregular, and the 
reflective mold optical modulator which becomes irregular by the sending signal and turns 
up a light of each wavelength non-become irregular, the wavelength signal light outputted 
from each reflective mold optical modulator is multiplexed with an optical 
multiplexer/demultiplexer, and it transmits as a wavelength multiple-signal light. 
[0022] Network scale expansion is performed as follows. In the wavelength multiplexing 
network of claim 2, an optical coupler is arranged and seen in the input/output port of 
AWQ the upper number of input/output port is increased, and large-scale HCN is realized 
using AWG of the small number of input/output port by arranging the number of the node 
connected to each input/output port, the number of wavelength, wavelength, etc. so that it 
may become HCN connection. The multi-wavelength light outputted from the 
multi-wavelength light source is inputted from the output port of each node through the 
optical coupler arranged in the input port of AWG, and is taken as the configuration which 
chooses from multi- wavelength light a light assigned, respectively non-become irregular, 
modulates, and is turned up by each node which has a reflective mold optical modulator. 
[0023] Moreover, in the wavelength multiplexing network of claim 3, large-scale HCN is 
realized by arranging AWG for a signal output, and AWG for a signal input in the factice 
HCN who consists of two or more nodes by which HCN connection was made, and 
considering as the configuration which makes HCN connection of each factice HCN with 
a WDM method. The multi-wavelength light source used for the HCN connection between 
Factices HCN is inputted from the output port of AWG for a signal output. 
[0024] Here, in the wavelength multiplexing network of claims 1-3, the multi-wavelength 
light source is good also as a configuration which outputs the white light containing the 
wavelength used for transmission from each node, inputs the white light from the output 
port side of a wavelength demultiplexing component through an optical branching means, 
outputs the multi-wavelength light which multiplexed a light of each wavelength 
non-become irregular from each input port, and is supplied to each node (claim 4). 
[0025] Moreover, in HCN for outwardness which makes HCN connection of between two 
or more factices HCN with a WDM method, the HCN connection for inside sense also 
consists of wavelength multiplexing networks of claims 5 and 6 using AWG and a WDM 
method by combining a group multi/demulitiplexer. The number of the optical fibers 
outputted and inputted from each node can be lessened by this, and cheaply large-scale 
HCN is realized. In addition, the multi-wavelength light used for the HCN connection for 
outwardness is inputted with the multi-wavelength light which inputs from the output port 
of AWG for a signal output, and inputs into the output port of each node, or (claim 5) is 
used for the HCN connection for inside sense from the output port of each node (claim 6). 
[0026] Moreover, in the wavelength multiplexing network of claim 7, it considers as the 
configuration which can extend HCN recursively in above HCN which makes HCN 
connection of between two or more factices HCN with a WDM method by connecting 
time multipled and a wavelength multiplexing conversion circuit (TDM/WDM), and 
wavelength multiplexing and a time multipled conversion circuit (WDM/TDM) to the 
signal I/O edge to Factice HCN, respectively. Thereby more large-scale HCN is realized. 
[0027] Moreover, in the wavelength multiplexing network of claim 8, in above HCN 
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which makes HCN connection of between two or more factices HCN with a WDM* 
method, after concentrating all the factices* HCN input output line for two or more input 
output lines to Factice.HCN to one place in a bundle, HCN connection is made. By such 
configuration, physical HCN connection can be made the star network near the 
configuration of the existing communication network, and network construction cost 
including construction of a fiber optic cable etc. is made small. Moreover, 
multi-wavelength light can be efficiently supplied to each node by inputting 
multi-wavelength light through a fiber optic cable from a part for a concentrator. 
[0028] By constituting HCN hierarchical combining each above means, HCN can be built 
more efficiently. In addition, HCN given [ Factice HCN ] in claims 1 and 2 constitutes the 
wavelength multiplexing network of claim 9. 
[0029] 

[Embodiment of the Invention] (The 1st operation gestalt: 3rd HCN by AWG of eight 
ports : claim 1) Drawing 1 shows the 1st operation gestalt of the wavelength multiplexing 
network of this invention. This operation gestalt applies this invention to a configuration 
conventionally which realizes 3rd HCN combining the WDM method and AWG which are 
shown in drawing 18. 

[0030] In drawing, the overall configuration by nodes 000-1 1 1 and AWG1 is the same as a 
configuration conventionally. It is the configuration which inputs into the transmit port of 
nodes 000-111 the multi-wavelength light outputted from the multi-wavelength light 
source 40 through the optical coupler 2 with this operation gestalt, respectively, chooses a 
light of the wavelength assigned from multi-wavelength light by each node, respectively 
non-become irregular, modulates using a reflective mold optical modulator, and is 
transmitted by return. On the other hand, the configuration of the receiving system in each 
node is not different from the conventional thing. In addition, an optical circulator may be 
used for the optical coupler 2. 

[0031] Drawing 2 shows the example of a configuration of the multi-wavelength light 
source 40. In addition, in the wavelength multiplexing network of drawing 1 , it is the 
configuration which uses six waves of wavelength lambdaO, lambdal, lambda2, lambda4, 
lambda5, and lambda6, and the multi-wavelength light source 40 outputs the 
multi-wavelength light which has those wavelength. That is, the multi-wavelength light 
source 40 outputs the multi-wavelength light which has two or more wavelength which 
responded to the wavelength used in a wavelength multiplexing network. 
[0032] In drawing, the multi-wavelength light source 40 has the light source 41-1 to 41-6 
of the output wavelength lambdaO, lambdal, lambda2, lambda4, lambdaS, and lambda6, 
and it is multiplexed with the optical multiplexing vessel 42, and through an optical 
amplifier 43 and an optical isolator 44, each output light (light non-become irregular) 
branches eight, and is outputted with the optical coupler 45. Each ******** i s inputted 
into nodes 000-11 1 through the optical coupler 2 shown in drawing 1 , respectively. In 
addition, when an optical circulator is used as an optical coupler 2, an optical isolator 44 is 
not necessarily needed. 

[0033] In addition, it is good also as a configuration which starts a light of each 
wavelength non-become irregular with an optical filter, and is multiplexed, amplified, and 
branched and outputted after that from the white light containing the transmission wave 
length of each node as the multi-wavelength light source 40. In this case, it is possible to 
operate AWG1 as an optical filter and to also make the multi-wavelength light of 
wavelength Iambda0-lambda7 output from each input port, respectively by inputting from 
the output port side of AWG 1 which shows the white light to drawing 1 (claim 4). 
[0034] Drawing 3 shows the example of a configuration of a node 000. In addition, a node 
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000 is a configuration which transmits and receives the signal light of wavelength, 
lambdal, lambda2, and lambda4, and a light of required wavelength non-become irregular 
is chosen from the multi- wavelength light of wavelength lambdaO, lambdal , lambda2, 
lambda4, lambdaS, and lambda6 inputted. 

[0035] Iii drawing, if the multi-wavelength light (lambdaO, lambdal, lapibda2, lambda4, 
lambdaS, lambda6) outputted from the multi-wavelength light source is inputted into the 
optical multiplexer/demultiplexer 54 of a node 000, a light of wavelength lambdal, 
lambda2, and lambda4 non-become irregular will be separated spectrally, and it will be 
inputted into the reflective mold optical modulator 55-1 to 55-3 which corresponds, 
respectively. Each reflective mold optical modulator modulates and carries out line folding 
of the light non-become irregular by the sending signal, respectively. It is multiplexed with 
an optical multiplexer/demultiplexer 54 and the signal light of wavelength lambdal, 
lambda2, and lambda4 is inputted into the input port 0 of AWG1 through the optical 
coupler 2 shown in drawing 1 . On the other hand, it is outputted from the output port 0 of 
AWG1, and it is separated spectrally with an optical separator 53 and the signal light of 
wavelength lambdal, lambda2, and lambda4 inputted into a node 000 is received by the 
electric eye 56-1 to 56-3. 

[0036] In addition, with the optical separator 53 and optical multiplexer/demultiplexer 54 
of each node, since transceiver wavelength is decided, respectively, each nodes 000-111 
are set up so that multiplexing/demultiplexing of the wavelength assigned, respectively 
may be carried out. Moreover, with the configuration shown in drawing 1 , since the 
transceiver wavelength in each node is the same, an optical multiplexer/demultiplexer 54 
and an optical separator 53 have the same multiplexing/demultiplexing property. About 
the example of a configuration of an optical multiplexer/demultiplexer 54 (optical 
separator 53) and the reflective mold optical modulator 55, it mentions later. 
[0037] Thus, with this operation gestalt, each node does not have the light source but has 
composition which modulates a light inputted from the outside non-become irregular with 
a reflective mold optical modulator, and is transmitted by return. Generally the 
requirements over precision of wave length are severe, the temperature control circuit and 
feedback control circuit for drift compensation of the oscillation wavelength 
accompanying a temperature change are needed a component simple substance is not only 
expensive, but, and the wavelength multi-promotion-to-a-responsible-post light source is 
expensive. Each node needed the three light sources by 3 order HCN which consists of 
eight nodes, and the 24 light sources were conventionally [ which is shown in drawing 
1 8 ] required of the configuration in the whole network. On the other hand, with this 
operation gestalt, the number of the light sources should just equip the one 
multi-wavelength light source with six waves. 

[0038] Generally, in order to realize n-th HCN (the number of nodes is 2n individual), it is 
necessary to equip each node with the n light sources, and in the whole network, it is nx2n. 
The light source of an individual was required. The number of the light sources which are 
needed with the configuration of this operation gestalt is 2n. It becomes below an 
individual. Thus, network cost can be sharply made small by share-izing the wavelength 
multi-promotion-to-a-responsible-post light source of each node, and reducing the number 
of the light sources sharply. 

[0039] (The 2nd operation gestalt: 4th HCN by AWG of eight ports : claim 2) Drawing 4 
shows the 2nd operation gestalt of the wavelength multiplexing network of this invention. 
This operation gestalt shows 4 order HCN (16 nodes) constituted using AWG of eight 
ports. In addition, this operation gestalt is 6 order HCN by AWG of 16 ports according to 
AWG of HCN and 32 ports the 5th order and 8 order HCN according to AWG of HCN and 
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64 ports the 7th order, and 128. A sequential escape can be carried out like 9 order HCN 
by AWG of a port, and 10 order HCN (it indicates in detail to Japanese Patent Application 
No. 11-234681 (wavelength multiplexing network)). 

[0040] In drawing, nodes 0000-1111 have an optical multiplexer/demultiplexer 54, the 
reflective mold optical modulator 55, an optical separator 53, and an electric eye 56, 
respectively. It is inputted into nodes 0000-1111 through the optical coupler 2, respectively, 
a light of the wavelength assigned from multi-wavelength light by each node, respectively 
non-become irregular is chosen, and clinch transmission of the multi-wavelength light 
(Iambda0-lambda7) outputted from the multi-wavelength light source 40 is modulated and 
carried out using a reflective mold optical modulator. However, multi-wavelength light is 
distributed to two nodes by one optical coupler. 

[0041] The signal light transmitted from the nodes 0000 and 1000 used as the pair to 
which multi-wavelength light is distributed multiplexs with the clinch light coupler 2, and 
is inputted into the input port 0 of AWG1 . Like the following, nodes 0001-01 1 1 and nodes 
1001-1 1 1 1 become sequence with a pair, respectively, it is multiplexed with the optical 
coupler 2 and the signal light outputted from the node of each pair is inputted into the 
input port 1-7 of AWG1 in order. Moreover, the optical coupler 3 is connected to the 
output ports 0-7 of AWG1 , signal light is inputted into nodes 0000-01 1 1 in order, and the 
signal light of another side is inputted into nodes 1111-1000 for while dichotomizing, 
respectively in order. 

[0042] The fundamental configuration of this operation gestalt is the same as HCN of the 
1st operation gestalt shown in drawing 1 . A different point is a point which enabled I/O of 
the wavelength multiple-signal light of two or more nodes around one port of AWG1. 
Then, it connects with the input port 0 and the output port 0 of AWG1, and a node 0000 
connects a node 1 000 to the input port 0 and the output port 7 of AWG Similarly, it 
connects with the input port 1 and the output port 1 of AWG 1, and a node 0001 connects a 
node 1001 to the input port 1 and the output port 6 of AWG1. That is, although nodes 
0000-01 1 1 are connected to the input/output port 0-7 of the same number in order, it 
connects with input port 0-7 in order, and nodes 1 000-1 1 1 1 are connected to output ports 
7-0 by the reverse order. 

[0043] Here, such connection explains the principle which can constitute 4th HCN (16 
nodes) using AWG of eight ports. 1 6 nodes 0000-1 1 1 1 are divided into two groups of the 
most significant bits 0 and 1, and a node number and the input/output port number (binary 
numeral) of AWG are drawing 5 (a) about a match about a low order triplet. It is drawing 
5 (b) about that to which it is shown, a node number and the input port number (binary 
numeral) of AWG are in agreement, and an output port number (binary numeral) is 
connected by the reverse order. It is shown. 

[0044] Drawing 5 (a) Nodes 0000-0111 are connected to input port 0-7, nodes 0000-0111 
are connected to output ports 0-7, and it becomes the input/output relation (hatching in 
drawing shows) as HCN with the 3rd same order shown in drawing 20 . In addition, the 
wavelength used between each input/output port of HCN connection is the same as that of 
drawing 20 . 

[0045] Drawing 5 (b) The descending order of a node which connects nodes 1000-1 1 1 1 to 
input port 0-7, connects nodes 1111-1 000 to output ports 0-7, and connects with output 
ports 0-7 is drawing 5 (a). They are a thing and reverse. It is the operating wavelength at 
that time that HCN should just connect a node 1000 and nodes 1001, 1010, and 1 100 in 
such arrangement lambda3, lambda5, and lambda6 Then, it turns out that it is good. It is 
the same about other nodes (hatching in drawing shows). Thereby, 3rd HCN is constituted 
and input port and an output port understand [ two kinds of / symmetrical ] that can 
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connect with coincidence for two nodes, respectively. » 
[0046] Drawing 6 shows an example of 4 order HCN connection-related [ by AWG of 
eight ports ]. This is drawing 5 (a) and (b). It combines and the wavelength between 
input/output port is omitted. Node (0000 1000) - (0111 1111) is connected to the input port 
0-7 of AWG in a pair, respectively, and node (0000 1111) - (0111 1000) is connected to 
output ports 0-7 in a pair, respectively. O The mark is drawing 5 (a). The combination 
which was shown by hatching and which makes HCN connection is shown, and ** mark 
is drawing 5 (b). The combination which was shown by hatching and which makes HCN 
connection is shown. Moreover, - and ** mark are drawing 5 (a). The node and drawing 5 
(b) which are shown It is shown that the shown node becomes HCN connection. 
[0047] Namely, the node 0000 connected to input port 0, for example needs to connect 
with nodes 0001, 0010, 0100, and 1000 from the definition of HCN, and is lambdal, 
lambda2, lambda4, and lambda7, respectively! It connects. The node 1000 connected to 
the same input port 0 on the other hand needs to connect with nodes 0000, 1001, 1010, 
and 1 100 from the definition of HCN, and is wavelength lambdaO, lambda6, lambda5, and 
lambda3, respectively. It connects. Even if this is the case where the wavelength multiple 
signal from two nodes is multiplexed and inputted into one port, it shows that HCN 
connection is possible, without the wavelength for connection overlapping mutually. 
Drawing 6 shows that the same is said of other input/output port. 
[0048] In addition, this operation gestalt is a configuration which uses eight waves of 
wavelength Iambda0-lambda7, and the multi-wavelength light source 40 outputs the 
multi-wavelength light which has those wavelength. Moreover, with this operation gestalt, 
the transmission wave length and received wavelength in each node differ from each other. 
The nodes 0000-01 1 1 shown in drawing 4 R> 4 show received wavelength to an upper 
case, show transmission wave length to the lower berth, and nodes 1000-1 111 show 
transmission wave length to an upper case, and they show received wavelength to the 
lower berth. For example, in a node 0000, a light of wavelength lambdal, lambda2, 
lambda4, and lambda7 non-become irregular is chosen from the multi-wavelength light of 
wavelength Iambda0-lambda7, and a reflective mold optical modulator is used and it 
transmits by return [ modulation and ]. It is multiplexed with the signal light and the 
optical coupler 2 of wavelength lambdaO, lambda3, lambdaS, and lambda6 which are 
outputted from a node 1000, and this signal light is inputted into the input port 0 of AWG1. 
Although the wavelength multiple-signal light of wavelength Iambda0-lambda7 is 
outputted to the output port 0 of AWG1 , it dichotomizes with the optical coupler 3 on the 
other hand and it is inputted into a node 0000 and a node 1 1 1 1 , in a node 0000, the signal 
light of wavelength lambdaO, lambdal, lambda2, and lambda4 is received. 
[0049] Thus, the transmission wave length of a node 0000 is lambdal, lambda2, lambda4, 
and lambda7, received wavelength turns into wavelength lambdaO, lambdal, lambda2, and 
lambda4, and both are not in agreement. Also in other nodes, it is the same. Therefore, in 
the optical separator 53 and optical multiplexer/demultiplexer 54 of each nodes 0000-1111, 
it is set up so that multiplexing/demultiplexing of the wavelength assigned, respectively 
may be carried out. 

[0050] (The 3rd operation gestalt: Claim 3) Drawing 7 shows the 3rd operation gestalt of 
the wavelength multiplexing network of this invention. Secondary HCN is made into 
Factice HCN and this operation gestalt explains the case with four nodes where connect 
four factices HCN and 4th HCN (16 nodes) is constituted. 

[0051] In drawing, factices 00-HCN 11 hold nodes 0000-0011, nodes 0100-0111, nodes 
1000-1011, and nodes 1100-1111, respectively, and HCN connection of between each 
node is made. For example, as the factice HCN00, the bidirectional connection of between 
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a node 0000-0001, 0000-0010, 0001-0011, and 0010 -0011 is carried out, respectively. In 
addition, reference is not made especially about the class of interconnection at the time of 
realizing Factice HCN. 

[0052] Each factice HCN is equipped with AWG5 for a signal output, and AWG6 for a 
signal input as an interface to an external network. Although the output port where the 
input port where AWG5 for a signal output corresponds, and AWG6 for a signal input 
correspond is connected to each node, the respectively same port number is used. For 
example, the input port 0 of AWG5 for a signal output and the output port 0 of AWG6 for 
a signal input are connected to a node 0000. 

[0053] HCN connection of each factices 00-HCN 1 1 is made through AWG5 for a signal 
output, and AWG6 for a signal input. That is, the bidirectional connection of between a 
factice HCN 00-01, 00-10, 01-11, and 10 -11 is carried out. However, in connection of 
each factice HCN, the same port number of AWG5 for a signal output and AWG6 for a 
signal input is used. For example, in case a factice HCN00 and a factice HCN01 are 
connected, the output port 0 of AWG5 for a signal output and the input port 0 of AWG6 
for a signal input are connected. The input/output port of AWG5 for a signal output and 
AWG6 for a signal input and the relation of I/O wavelength are shown in drawing 8 . 
[0054] Here, in the HCN connection between Factices HCN, 1000 of a factice's HCN00 
node 0000, a factice's HCN01 node 0100, and a factice HCN 10 will be connected, for 
example. According to the relation of drawing 8 at this time, it is a node 0000 to the 
wavelength lambda 0, and lambda 1 . It becomes connectable by sending out signal light. 
Wavelength lambda 0 sent out from the node 0000 Signal light is inputted into the input 
port 0 of a factice's HCN00 AWG5 for a signal output, and is outputted from an output 
port 0. Since the input port 0 of a factice's HCN01 AWG6 for a signal input is connected 
to the output port 0 of AWG5 for a signal output, it is this wavelength lambda 0. Signal 
light is inputted into a node 0100 from the output port 0 of AWG6 for a signal input. 
Wavelength lambda 1 which similarly was sent out from the node 0000 Signal light passes 
a factice's HCN00 AWG5 for a signal output, and a factice's HCN10 AWG6 for a signal 
input, and is inputted into a node 1 000. 

[0055] The following becomes the same possible [ making HCN connection of all the 
nodes ] by choosing the wavelength of the I/O signal light of each node appropriately. 
That is, 4th HCN (16 nodes) is realized by [ four ] making HCN connection of the 
secondary HCN (four nodes) through AWG 

[0056] In the above configuration, the transmission wave length from each node for 
connecting between Factices HCN is [ in a factice's HCN00 node 0000 / in lambdaO, 
lambdal, and a node 0001 ] lambda3 and lambdaO in lambda2, lambda3, and a node 0011 
at lambdal , lambda2, and a node 0010, and is used for the transmission to the node to 
which a factice HCN01 and a factice HCN 10 correspond, respectively. Also in the 
transmission from each node of other factices HCN, it is the same. Also with the light 
source of each node used for connection between such factices HCN, it can share-ize 
according to the multi- wavelength light source. 

[0057] A factice's HCN00 multi-wavelength light source 40 outputs the multi- wavelength 
light of the wavelength Iambda0-lambda3 used for connection between Factices HCN by 
each nodes 0000-0011. This multi-wavelength light is inputted from the output ports 0 and 
1 of AWG5 for a signal output through the optical coupler 3. The multi-wavelength light 
of the wavelength lambdaO and lambdal outputted from input port 0 is inputted into a 
node 0000. The multi-wavelength light of the wavelength lambdal and lambda2 outputted 
from input port 1 is inputted into a node 0001, the multi-wavelength light of the 
wavelength lambda2 and lambda3 outputted from input port 2 is inputted into a node 0010, 
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and the multi-wavelength light of the Wavelength lambda3 and lambdaO outputted from 
input port 3 is inputted into a node 001 1 . In each node, a light of each wavelength 
non-become irregular is separated spectrally from the multi-wavelength light inputted, 
respectively, and a reflective mold optical modulator is used and it transmits by return 
[ modulation and ]. Also in other factices HCN, it is the same. 

[0058] In addition, you may have the multi-wavelength light source 40 for every factice 
HCN, respectively, and may make it two or more factices HCN share the one 
multi-wavelength light source 40 like drawing 7 . Moreover, multi-wavelength light can 
be made to input into the input port 0 and 1 of each AWG5 for a signal output of a factice 
HCN01 and a factice HCN 10 by inputting into the reverse sense the multi-wavelength 
light outputted from the multi-wavelength light source 40 with which the factice HCN00 
and the factice HCN 11 were equipped, for example to the link to which it connects with 
the input port 0 and 1 of AWG6 for a signal input. 

[0059] Moreover, the multi-wavelength light source 40 outputs the white light containing 
the transmission wave length of each node, and can supply the multi-wavelength light of 
each wavelength to each node similarly by inputting from the output ports 0 and 1 of 
AWG5 for a signal output (claim 4). 

[0060] According to this configuration, it is possible to extend the degree of HCN only 
several port minutes of Factice's HCN AWG for signal I/O. In the case of drawing 7 , 
AWG for signal I/O is that of 4 port **♦*, and it is possible to extend the 6th [ a maximum 
of ] 16 factices HCN to HCN (64 nodes) by making HCN connection using these four 
ports. That is, the degree or the number of nodes of HCN is easily extensible by making 
HCN connection of two or more factices HCN using two AWGs. 

[0061] (The 4th operation gestalt: Claim 3) Drawing 9 shows the 4th operation gestalt of 
the wavelength multiplexing network of this invention. 4th HCN is made into Factice 
HCN and this operation gestalt explains the case with 16 nodes where connect two 
factices HCN and 5th HCN (32 nodes) is constituted. 

[0062] In drawing, HCN connection of the nodes 00000-01111 which constitute a factice 
HCN00 shall be made, and HCN connection of the nodes 1 0000-1 1111 which constitute a 
factice HCN01 shall be made. AWG5 for a signal output and AWG6 for a signal input are 
arranged, and HCN connection between Factices HCN is made to each factice HCN. Here, 
it is that 4 figures connects the same nodes under the node number in each factice HCN as 
making HCN connection of the two factices HCN. 

[0063] If the signal light of wavelength lambdaO-lambdalS is inputted into the input port 
0-15 of AWGS for a signal output from a factices HCN00 nodes 00000-01111, wavelength 
multiplexing of the signal light of each wavelength will be carried out to the output port 0 
of AWG5 for a signal output, it will be outputted to it, and will be inputted into the input 
port 0 of a factice's HCN01 AWG6 for a signal input. In a factice's HCN01 AWG6 for a 
signal input, wavelength multiple-signal light is separated spectrally for every wavelength, 
and it sends out to nodes 1 0000-1 1 1 1 1 from output ports 0-15, respectively. Thereby, HCN 
connection can be made from each node of a factice HCN00 to each node of a factice . 
HCN01 . The same is said of hard flow. 

[0064] The multi-wavelength light source 40 outputs the multi-wavelength light of the 
wavelength Iambda0-lambdal5 used for connection between Factices HCN by each nodes 
00000-01111 which constitute a factice HCN00. This multi-wavelength light is inputted 
from the output port 0 of AWGS for a signal output through the optical coupler 3, is 
separated spectrally and outputted to a light of wavelength lambdal-lambdalS 
non-become irregular from input port 0-15, and is inputted into each nodes 00000-01 1 1 1 . 
In each node, a reflective mold optical modulator is used and a light inputted, respectively 
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non-become irregular is transmitted by return [ modulation and ]. In addition, this * 
multi-wavelength light source 40 is good also as a source of the white light containing 
wavelength lambdaO-lambdal 5. 

[0065] In the HCN connection between the factices HCN by this configuration, the 
input/output port of AWG for signal I/O will be connected with other factices HCN 
according to the degree of HCN. In that case, in each node, the sequential addition of 16 
waves of signal light will be carried out cyclically. Namely, what is necessary is just to 
increase the number of output ports which inputs multi-wavelength light into AWG5 for a 
signal output through an optical coupler or an optical circulator with increase of a degree 
one by one (a drawing destructive line shows). Even if, as for this, the degree of the HCN 
connection between Factices HCN increases; it is shown that the number of the light 
sources is made to regularity. 

[0066] The number of the light sources in the multi-wavelength light source 40 
(wavelength number) supports 16 nodes which constitute Factice HCN. The input/output 
port of AWG for signal I/O is 16 [ equal to Factice's HCN number of nodes ], and the 
HCN connection of it between the factices HCN to the 16th [ a maximum of] order is 
attained with this configuration. 

[0067] (The 5th operation gestalt: Claim 5) Drawing 10 shows the 5th operation gestalt of 
the wavelength multiplexing network of this invention. The configuration of the 1st 
operation gestalt which shows the HCN connection in drawing 7 and the factice HCN who 
shows 9 to drawing 1 realizes this operation gestalt, the band of the wavelength which 
outputs and inputs between nodes within Factice HCN further, and the wavelength which 
output and input between Factices HCN is divided, and the configuration which makes the 
signal input output line from each node one using the group multi/demulitiplexer which 
carries out multiplexing/demultiplexing for every band, respectively is explained. 
[0068] In drawing, a factice HCN00 and a factice HCN01 hold nodes 0000-0111 and 
nodes 1 000- 1111, respectively, and HCN connection of between each node is made 
through AWG1 of eight ports. It is the same as that of the operation gestalt of ** the 1st 
which shows 3rd HCN to drawing 1 by AWG of eight ports. 

[0069] Each factice HCN is equipped with AWG5 for a signal output, and AWG6 for a 
signal input as an interface to an external network. The input port where AWG1 and 
AWG5 for a signal output correspond through a group branching filter 7 is connected to 
the transmit port of each node, and the output port where AWG1 and AWG6 for a signal 
input correspond through the group multiplexing machine 8 is connected to it at the 
receive port of each node. 

[0070] With this operation gestalt, AWG1 for the connection in Factice HCN (for inner 
sense), AWG5 for a signal output for the connection between Factices HCN (for 
outwardness), and AWG6 for a signal input are prepared, respectively. By realizing that 
connection with the inside and outside of sub HCN carves with the group branching filter 
7 and the group multiplexing machine 8 besides AWQ the function as the 3rd and 4th 
operation gestalten that the signal line outputted and inputted to each node is the same 
only at two is realizable. 

[0071] Multi-wavelength light source 40a for sense outputs the multi-wavelength light of 
the wavelength used for HCN connection of each nodes 0000-01 1 1 among factices 
HCN00 like the multi-wavelength light source 40 shown in drawing 1 . This 
multi-wavelength light is inputted into nodes 0000-0111 through the optical coupler 2, and 
multi-wavelength light source 40b for a factice's HCN00 outwardness outputs the 
multi-wavelength light of the wavelength used for connection between Factices HCN by 
each nodes 0000-0111 like the multi -wavelength light source 40 shown in drawing 7 and 
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drawing 9 . This multi-wavelength light is inputted from the output port 0 of AWGS.for a 
signal output through the optical coupler 3, is separated spectrally and outputted to a light 
of each wavelength non-become irregular from input port 0-7, and is inputted into each 
nodes 0000-01 1 1 through the optical coupler 2. In each node, while it was assigned, 
respectively, the object for sense and a light for outwardness non-become irregular are 
chosen, and a reflective mold optical modulator is used and it transmits by return 
[ modulation and ]. 

[0072] In addition, multi-wavelength light source 40b for a factice's HCN00 outwardness 
is good also as a source of the white light containing the wavelength used for connection 
between Factices HCN by each nodes 0000-01 1 1 . Also in other factices HCN01 , it is the 
same. 

[0073] Moreover, multi-wavelength light source 40a for inner sense and multi-wavelength 
light source 40b for outwardness are summarized to one, and you may make it input a 
predetermined multi- wavelength light into each node through the optical coupler 2, 
respectively for every factice HCN (refer to drawing 12 ). Moreover, you may make it two 
or more factices HCN share each ****** light source. Moreover, multi-wavelength light 
can be made to input into the input port 0 of a factice's HCN01 AWG5 for a signal output 
by inputting into the reverse sense the multi-wavelength light outputted from 
multi-wavelength light source 40b with which the factice HCN00 was equipped to the link 
to which it connects with the input port 0 of AWG6 for a signal input. 
[0074] HCN of drawing 10 connects two 3 order HCN(s) which consist of eight nodes, 
and is HCN (16 nodes) the 4th order. It is the configuration to realize. AWG for network 
expansion will be max if this is all used, since it is eight ports. HCN connection of the 256 
factices HCN can be made. In that case, the 1 1th HCN (2048 nodes) and number of I/O 
wavelength signals of each node are set to 1 1 on the whole. 

[0075] Drawing li shows the example which applied the configuration ( drawing 4 ) of 
the 2nd operation gestalt as a factice HCN of the 5th operation gestalt (claim 9). In 
drawing, nodes 0000-1111, AWG1, and the optical couplers 2 and 3 are connected like the 
configuration of the 2nd operation gestalt shown in drawing 4 . Moreover, a group 
branching filter 7 and the group multiplexing machine 8, AWG5 for a signal output used 
for connection between Factices HCN, and AWG6 for a signal input correspond to the 5th 
operation gestalt shown in drawing 1 0 . 

[0076] Here, a group branching filter 7-1 separates spectrally the output signal light from 
nodes 0000-0111, and connects it to the input port 0-7 of AWG 1, and the input port 8-15 
of AWG5 for a signal output. A group branching filter 7-2 separates spectrally the output 
signal light from nodes 1000-1111, and connects it to the input port 0-7 of AWG1, and the 
input port 0-7 of AWG5 for a signal output. The group multiplexing machine 8-1 connects 
the output signal light of the output ports 0-7 of AWG 1, and the output ports 15-8 of 
AWG6 for a signal input to nodes 0000-0111. The group multiplexing machine 8-2 
connects the output signal light of the output ports 0-7 of AWG 1, and the output ports 0-7 
of AWG6 for a signal input to nodes 1111-1 000. 

[0077] Multi-wavelength light source 40a for sense outputs the multi-wavelength light of 
the wavelength used for HCN connection of each nodes 0000-1 1 1 1 among Factices HCN 
like the 2nd operation gestalt shown in drawing 4 . This multi-wavelength light is inputted 
into nodes 0000-1 1 1 1 through the optical coupler 2 and a group branching filter 7-1 , and 
7-2, and a light of the wavelength assigned by each node, respectively non-become 
irregular is chosen. Multi-wavelength light source 40b for Factice's HCN outwardness 
outputs the multi-wavelength light of the wavelength used for connection between 
Factices HCN by each nodes 0000-1 1 1 1 like the 4th operation gestalt shown in drawing 9 . 
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This multi-wavelength light is inputted from the output port 0 of AWG5 for a signal output 
through the optical coupler 3, is separated spectrally and outputted to a light of each 
wavelength non-become irregular from input port 0-15, and is inputted into each nodes 
0000-1111 through a group branching filter 7-1 and 7-2. In each node, a reflective mold 
optical modulator is used and a light of the wavelength assigned, respectively non-become 
irregular is transmitted by return [ modulation and ]. 

[0078] By such configuration, sharing the light source of each node, it becomes possible 
to constitute HCN using AWG of the small number of ports, and a network can be built 
economically. The 4th number of nodes of the factice HCN of drawing 11 serves as HCN 
by 16. Since AWGs 5 and 6 for signal I/O used for connection between Factices HCN as 
this factice HCN are 16 ports, if this is all used, HCN connection of the 216 factices HCN 
can be made. In that case, the 20th order is set to HCN (1,048,576 node) on the whole. 
[0079] With the 5th operation gestalt shown above, compared with the 3rd operation 
gestalt shown in drawing 7 , the number of the I/O signal lines to each node can be 
lessened, and it becomes possible to realize HCN economically. 

[0080] (The 6th operation gestalt: Claims 6 and 7) Drawing 12 shows the 6th operation 
gestalt of the wavelength multiplexing network of this invention, this operation gestalt 
the 3- in the 5th operation gestalt, recursive network construction is enabled by connecting 
wavelength multiplexing and a time multipled conversion circuit (WDM/TDM) to the 
output port of AWGS for a signal output established in connection with other factices 
HCN, and connecting time multipled and a wavelength multiplexing conversion circuit 
(TDM/WDM) to the input port of AWG6 for a signal input. 

[0081] In drawing, a factice HCN9 is taken as one factice HCN of the 5th operation gestalt 
shown in drawing 1010 here. WDM/TDM 10 is connected to the output ports 0-7 of AWG5 
for a signal output, respectively, wavelength multiplexing of the output is further carried 
out to them by the wavelength multiplex circuit 11, and it is outputted outside. From the 
outside, wavelength separation is carried out by the wavelength separation circuit 12, and 
the wavelength multiple signal inputted is connected to the input port 0-7 of AWG6 for a 
signal input through TDM/WDM 13 which corresponds further, respectively. Drawing 12 
shows the condition of having connected such a factice HCN9 hierarchical as one node. 
[0082] A factice's HCN9 multi- wavelength light source 40 outputs the multi-wavelength 
light of the wavelength used for the multi-wavelength light of wavelength and the HCN 
connection for outwardness which are used for the HCN connection for sense among each 
node. This multi-wavelength light is inputted into each node through the optical coupler 2, 
and a light of the wavelength assigned by each node, respectively non-become irregular is 
chosen. In each node, a reflective mold optical modulator is used and a light inputted, 
respectively non-become irregular is transmitted by return [ modulation and ]. It is 
separated spectrally into the object for inner sense, and outwardness with a group 
branching filter 7, respectively, and such signal light is inputted into AWG1 or AWGS for 
a signal output. Furthermore, from the multi-wavelength light source 40, the 
multi-wavelength light used by WDM/TDM 10 and TDM/WDM 13 is outputted. 
[0083] Drawing 13 shows the example of a configuration of WDM/TDM10 connected to 
each output port of AWG5 for a signal output. WDM/TDM 10 are the configuration of 
inputting the multi- wavelength light (lambdaa) outputted to the WDM/TDM transducer 14 
from the multi-wavelength light source 40. 

[0084] Wavelength multiple-signal light (drawing lambda 0 - lambda 3) is inputted into 
the WDM/TDM transducer 14. Here, each wavelength signal light is taken as the pulse 
signal by which intensity modulation was carried out. After the WDM/TDM transducer 14 
separates spectrally two or more inputted wavelength signal light and changes them into 
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an electrical signal for every wavelength, it compresses pulse width and multiplexes.it on 
a time-axis. Furthermore, it is wavelength lambdaa with this Time-Division-Multiplexing 
signal. Light is modulated and outputted. Thus, WDM/TDM 10 has the function to change 
into the lightwave signal of single wavelength the lightwave signal of wavelength with 
which plurality differs. In addition, although the lightwave signal by which intensity 
modulation was carried out as an I/O signal light is assumed here, a phase modulation, 
frequency modulation, etc. may be other modulation techniques. 
[0085] Wavelength lambdaa used by WDM/TDM 10 connected to each output port of 
AWG5 for a signal output It differs mutually and wavelength multiplexing of the signal by 
which time multipled was carried out to the light of single wavelength different, 
respectively is carried out by the wavelength multiplex circuit 1 1 shown in drawing 12 . 
Wavelength separation is carried out in the wavelength separation circuit 12 of drawing 
12 , and this signal by which wavelength multiplexing was carried out is inputted into 
each TDM/WDM 13. 

[0086] Drawing 14 shows the example of a configuration of TDM/WDM 13 connected to 
each input port of AWG6 for a signal input. TDM/WDM13 separates spectrally the 
multi-wavelength light (Iambda0-lambda3) outputted from the multi- wavelength light 
source 40 with an optical separator 15, is the configuration of inputting into the 
TDM/WDM transducer 16, and carries out actuation contrary to WDM/TDM 10. 
[0087] The signal by which time multipled was carried out to the light of single 
wavelength is inputted into the TDM/WDM transducer 1 6, it once changes into an 
electrical signal, and two or more time multipled separation signals are generated. And 
each signal by which time multipled separation was carried out becomes irregular, 
respectively, carries out wavelength multiplexing of the light of mutually different 
wavelength Iambda0-lambda3, and outputs it. 

[0088] Thus, it becomes possible by adding WDM/TDM 10 and TDM/WDM 13 to 
Factice's HCN I/O edge to embed Factice HCN into the node part of the network of the 
same configuration as Factice HCN. In that case, the wavelength of the signal light 
outputted from WDM/TDM 10 and the wavelength of the signal light outputted from 
TDM/WDM 13 need to be set up so that the whole network may constitute HCN, 
respectively. In drawing 12,6 order HCN which consists of 64 nodes is realized by 
[ which consist of eight nodes ] constituting 3rd HCN recursively twice. By repeating the 
same configuration, it is possible to expand a network scale further. 
[0089] Thus, in the wavelength multiplexing network which makes HCN connection of 
the factice HCN mutually, and constitutes large-scale HCN, by combining WDM/TDM 10 
and TDM/WDM 13, recursive network configuration is made possible and, according to 
this operation gestalt, large-scale HCN becomes realizable. 

[0090] (-- operation gestalt [ of ** a 7th ]: - claim 8) and time the 3- with the 5th 
operation gestalt, in order to connect sub HCN(s), AWG is used, and wiring in the 
meantime becomes complicated according to the number of ports and the sub HCN 
number which connects of AWGs. For example, if the number of ports of AWG is 4, HCN 
connection of 16 factices HCN is possible at the maximum, but if each factice HCN is 
mutually separated, it is not easy to make HCN connection of the meantime. With the 7th 
operation gestalt, cable laying between Factices HCN is made easy by using space 
multiplex (SDM). 

[0091] Drawing 15 shows the 7th operation gestalt of the wavelength multiplexing 
network of this invention. In order to connect between factices HCN 00-1 1, this operation 
gestalt holds the input output line connected to each factice's HCN AWG5 for a signal 
output, and AWG6 for a signal input in the multicore fiber optic cable 17, and has 
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composition which concentrated lines to the interconnection node 18. In addition, any of 
the 3rd and 5th operation gestalten are sufficient as the configuration in Factice HCN. 
[0092] The interconnection node 1 8 makes HCN connection of two or more input output 
lines. The HCN connection in the interconnection node 1 8 may make HCN connection of 
the optical fiber, and may form the waveguide pattern which makes HCN connection 
using flat-surface optical waveguide. In addition, since each factice's HCN AWG5 for a • 
signal output and AWG6 for a signal input can connect 16 factices HCN by those with 4 
ports, and max, the empty port for it is prepared in the interconnection node 18. 
[0093] The multi-wavelength light source 40 (multi-wavelength light source 40b for 
outwardness) outputs the multi-wavelength light of the wavelength used for connection 
between Factices HCN by each node which constitutes a factice HCN00 - a factice 
HCN11. This multi-wavelength light is inputted into each track in the interconnection 
node 1 8 so that it may be inputted from the output ports 0 and 1 of AWG5 for a signal 
output. Here, an optical coupler is arranged in the location of - and O, multi-wavelength 
light is inputted into - at the drawing Nakagami sense, and multi-wavelength light is 
inputted into the drawing Nakashita sense at O. In each node, a light of each wavelength 
non-become irregular is separated spectrally from the multi-wavelength light inputted, 
respectively, and a reflective mold optical modulator is used and it transmits by return 
[ modulation and ]. 

[0094] Thus, while wiring becomes simple compared with the case where direct HCN 
connection of the sub HCN(s) in the location mutually distant by concentrating Factice's 
HCN input output line to the interconnection node 1 8, and making it the configuration 
which makes HCN connection in it is made, the time and effort of optical fiber 
construction can be simplified. It enables this to constitute HCN economically. 
[0095] (Example of a configuration of an optical multiplexer/demultiplexer 54) Since 
transmission wave length is decided, respectively, each node is set up with the optical 
multiplexer/demultiplexer 54 of each node so that multiplexing/demultiplexing of the 
wavelength assigned, respectively may be carried out. In addition, the same is said of an 
optical separator 53. 

[0096] Drawing 16 shows the example of a configuration of an optical 
multiplexer/demultiplexer 54 (optical separator 53). Here, the configuration in the node 
000 of the 1st operation gestalt ( drawing 1 R> 1) is shown. Drawing 16 (a) The 
configuration by AWG61 and the space switch 62, and drawing 16 (b) A configuration 
with the optical star coupler 63 and the wavelength adjustable filter 64 which are shown is 
shown. 

[0097] A space switch 62 forms a thermooptic effect (TO) switch for example, on 
flat-surface optical waveguide (PLC), and chooses connection between the port of AWG61, 
and the reflective mold optical modulator 55-1 to 55-3 according to the wavelength 
separated spectrally into each node. Moreover, the wavelength adjustable filter 64-1 to 
64-3 sets up the wavelength chosen according to the wavelength separated spectrally into 
each node, respectively. 

[0098] Thus, in the wavelength multiplexing network of this invention, each node cannot 
have the light source but the wavelength transmitted and received by each node by setup 
of the optical space switch 62 as shown in drawing 16 , or the adjustable wavelength filter 
64 can be chosen. Therefore, the component part of each node can be carried out in 
common, and reduction of node cost is possible. 

[0099] (Example of a configuration of the reflective mold optical modulator 55) Drawing 
17 shows the example of a configuration of the reflective mold optical modulator 55. 
Drawing 1 7 (a) The shown reflective mold optical modulator 55 is the configuration 
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which combined the Optical modulator 71 and optical circulator 72 of an inline type.. For 
example, the thing using the optical modulator (EA modulator) and semi-conductor light 
amplifier of an optical modulator or an electric-field absorption mold using the lithium 
NAIO bait as an optical modulator 71 of an inline type as an optical modulator etc. can be 
used. An inputted light non-become irregular is inputted into the optical modulator 71 of 
an inline type through an optical circulator 72 from input port 73. An optical modulator 71 
modulates and outputs a light inputted by the electrical signal (sending signal) from the 
outside non-become irregular. The outputted modulation light is outputted to input port 73 
through an optical circulator 72. 

[0100] Drawing 17 (b) The shown reflective mold optical modulator 55 is a configuration 
which cut the arm part of the Mach TSUENDA mold optical modulator 74, and has 
arranged the mirror 75 to the cutting plane. The Mach TSUENDA mold optical modulator 
74 is one of the optical modulators of an inline type, and is a configuration which formed 
optical waveguide 7,6 and the optical tee 77 in substrates, such as lithium niobate, and has 
arranged the electrode 78 for optical control into the arm waveguide part. The light 
inputted from optical waveguide 76 is the optical tee 77, an isotomous division is carried 
out, and it is reflected by the mirror 75, and is multiplexed by return and the optical tee 77. 
If the electrical signal (sending signal) from the outside is impressed to the electrode 78 
for optical control, a phase modulation will start the light which the refractive index of one 
optical waveguide changes and passes. If the phase of two light which has returned from 
the mirror 75 to the optical tee 77 turns into an opposite phase by this phase modulation, 
two light is negated mutually, there will be and they will not be outputted. On the other 
hand, when an electrical signal is not impressed to the electrode 78 for optical control, two 
light becomes in phase and is outputted from optical waveguide 76. 

[0101] Drawing 17 (c) The shown reflective mold optical modulator 55 is a configuration 
which has arranged the mirror 80 to one end face of the semi-conductor optical amplifier 
79. If the semi-conductor optical amplifier 79 forms optical waveguide 81 in a 
semi-conductor substrate and a current is poured into the electrode 82 for current 
impregnation on optical waveguide, it will operate as an optical amplifier. On the other 
hand, if a current is not poured into the electrode 82 for current impregnation or a reverse 
bias electrical potential difference is applied, it will operate as a light absorption medium 
and light will not penetrate. This principle is used, at the time of current impregnation, it 
amplifies and reflects, input light is outputted, and the condition that there is no reflected 
light is built at the time of a non-current. 

[0102] Such a configuration may use the component which removed one mirror of not 
only a semi-conductor optical amplifier but a surface emission-type laser, and was used as 
the reflective mold optical amplifier. In this case, it is easy to make surface emission-type 
laser structure on the substrate top face, and to make a mirror by metal vacuum 
evaporationo etc. on a substrate base. Moreover, since the mode configuration and 
adjustment of an optical fiber have the good configuration of the output light of a surface 
emission-type laser, mounting is also easy. Moreover, array-izing is also easy. 
[0103] Drawing 17 (d) The shown reflective mold optical modulator 55 is the 
configuration crowded on both sides of the refractive-index modulation medium 86 which 
can modulate a refractive index according to the signal which impresses a half mirror 83 
and a mirror 84 to an electrode 85 into the Fabry-Perot resonator which countered. A part 
of input light is reflected by the half mirror 83 of an input edge, and (a) and the remaining 
input light penetrate a half mirror 85, and are outputted through the refractive-index 
modulation medium 86, a mirror 84, the refractive-index modulation medium 86, and a 
half mirror 83 (b). Here, if the refractive index of the refractive-index modulation medium 
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86 is modulated, the amplitude of two light can be equivalent at the end of a half mfirror 83, 
and equiphase or an opposite phase can be controlled, and the reinforcement of the 
reflected light can be modulated. In addition, as a refractive-index modulation medium 86, 
what attached the electrode to ferroelectricity electro-optics crystals, such as lithium 
niobate, can be used. 

[0104] Moreover, drawing 17 (b) - (d) Compared with the optical modulator of a passage 
mold, interaction length can also be shortened and can miniaturize it while it can reduce 
the power impressed to each electrode, since the shown reflective mold optical modulator 
55 is a configuration in which input light goes and comes back to the modulation section. 
[0105] 

[Effect of the Invention] As explained above, the following effectiveness is acquired in 
HCN with which the wavelength multiplexing network of this invention combined the 
WDM method and the circumference nature wavelength demultiplexing component (a 
metaphor is AWG). 

[0106] By supplying a light of wavelength used for transmission non-become irregular to 
each node, becoming irregular to it, and transmitting to it by return from the 
multi-wavelength light source, the light source becomes unnecessary and a node can 
consist of each node cheaply. Moreover, since the multi-wavelength light source is 
common-use-ized by two or more nodes, it can also make the light source unit per node 
low. Therefore, a wavelength multiplexing network is realizable by low cost. 
[0107] Large-scale HCN is realizable using AWG of the small number of ports by 
connecting an optical coupler to the input/output port of AWG, and connecting two or 
more nodes to the input/output port of AWG Multi-wavelength light can be efficiently 
distributed to each node by inputting using the optical coupler with which the input port 
side of AWG was equipped. 

[0108] Moreover, it becomes possible by using AWG for the signal I/O between Factices 
HCN to extend HCN further. Moreover, by separating the wavelength range the object for 
the HCN connection in Factice HCN (for inner sense), and for the HCN connection 
between Factices HCN (for outwardness), and using the group multi/demulitiplexer which 
performs multiplexing/demultiplexing for every wavelength range, connection of sub 
HCN inside and outside can be made by AWG, and the number of wiring can be reduced 
as a whole. 

[0109] Moreover, by using each conversion circuit of WDM/TDM and TDM/WDM at the 
time of sub HCN connection, recursive network configuration becomes possible and 
adjustment with the present network configuration can realize a large-scale good network 
economically. 

[0110] Furthermore, large-scale and a mass network are realizable by low cost by 
combining each above configuration. In addition, although the wavelength multiplexing 
network of this invention mainly assumes application to LAN and WAN, Field of 
application is not restricted to this and can be applied also as wiring in the interprocessor 
in a wide area network or a parallel processor, the network between processor-memory or 
a router, and an ATM switch. 

[Translation done.] 
♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 
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2.**** shows the word which can not be translated. , 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the 1st operation gestalt of the wavelength multiplexing 
network of this invention. 

[Drawing 2] Drawing showing the example of a configuration of the multi-wavelehgth 
light source 40. 

[Drawing 3] Drawing showing the example of a configuration of a node 000. . 
[Drawing 4] Drawing showing the 2nd operation gestalt of the wavelength multiplexing 
network of this invention. 

[Drawing 5] Drawing explaining the process which constitutes 4th HCN (16 nodes) using 
AWG of eight ports. 

[Drawing 6] Drawing by AWG of eight ports showing the 4th connection relation of HCN. 
[Drawing 7] Drawing showing the 3rd operation gfestalt of the wavelength multiplexing 
network of this invention. 

[Drawing 8] Drawing showing the input/output port of AWGs 5 and 6 for signal I/O, and 
the relation of I/O wavelength. 

[Drawing 9] Drawing showing the 4th operation gestalt of the wavelength multiplexing 
network of this invention. 

[Drawing 10] Drawing showing the 5th operation gestalt of the wavelength multiplexing 
network of this invention. 

[Drawing 11] Drawing showing the example of a configuration which applied the 
configuration ( drawing 4 ) of the 2nd operation gestalt as a factice HCN of the 5th 
operation gestalt. 

[Drawing 12] Drawing showing the 6th operation gestalt of the wavelength multiplexing 
network of this invention. 

[Drawing 13] Drawing showing the example of a configuration of WDM/TDM 10. 
[Drawing 14] Drawing showing the example of a configuration of TDM/WDM 13. 
[Drawing 15] Drawing showing the 7th operation gestalt of the wavelength multiplexing 
network of this invention. 

[Drawing 16] Drawing showing the example of a configuration of an optical 
multiplexer/demultiplexer 54 (optical separator 53). 

[Drawing 17] Drawing showing the example of a configuration of the reflective mold 
optical modulator 55. 

[Drawing 18] Drawing showing the conventional example which realizes HCN combining 
a WDM method and AWG 

[Drawing 19] Drawing showing the configuration of a Hypercube network. 
[Drawing 20] Drawing showing the relation of the node connected to the signal wave 
length and each input/output port between the input/output port of AWG 
[Description of Notations] 

1 Array Waveguide Diffraction-Grating Mold Filter (AWG) 

2 Three Optical coupler 

5 AWG for Signal Output 

6 AWG for Signal Input 

7 Group Branching Filter 

8 Group Multiplexing Machine 
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9FacticeHCN 

10 Wavelength Multiplexing and Time Multipled Conversion Circuit (WDM/TDM) 

1 1 Wavelength Multiplex Circuit 

12 Wavelength Separation Circuit 

13 Time Multipled and Wavelength Multiplexing Conversion Circuit (TDM/WDM) 

1 4 WDM/TDM Transducer 

15 Optical Separator 

16 TDM/WDM Transducer 

1 7 Multicore Fiber Optic Cable 

1 8 Interconnection Node 

40 Multi- Wavelength Light Source 

41 Light Source 

42 Optical Multiplexing Machine 

43 Optical Amplifier 

44 Optical Isolator 

45 Optical Coupler 

53 Optical Separator 

54 Optical Multiplexer/demultiplexer 

55 Reflective Mold Optical Modulator 

56 Electric Eye 

61 Array Waveguide Diffraction-Grating Mold Filter (AWG) 

62 Optical Space Switch 

63 Optical Coupler 

64 Adjustable Wavelength Filter 

71 Optical Modulator of Inline Type 

72 Optical Circulator 

73 Input Port 

74 Mach TSUENDA Mold Optical Modulator 

75 Mirror 

76 Optical Waveguide 

77 Optical Tee 

78 Electrode for Optical Control 

79 Semi-conductor Optical Amplifier 

80 Mirror 

81 Optical Waveguide 

82 Electrode for Current Impregnation 

83 Half Mirror 

84 Mirror 

85 Electrode 

86 Refractive-Index Modulation Medium 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 16] 
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[000 1] 

[£«0P?*ttK9ff] aA^att'rt5ija 
40 @ttaa^a»f«* <«iii^ ru«{«as50**w- 

SJ^ <.'U^ (AWG> ) HWW^+a-r*? 
;U h h U 9 > htt* ? t 7 - » <r*^T*a»*4 f 

[0002] 

50 -7<*rii, mietftf^a^^A-cftdn&Q^itrt 
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est KH& 9 9*^9* *Jfi $ ft« t;«>r 

* »J WMSJRT * K^nt . jiff* *r*7~*U:««* 
[0 00 3] ail*> H>-*tt*l«W*. 

— ££L/TTfl>L AN < localArea r*et»ork) Mb &o * 

1^7- WAN (Wide Area febuor* ) gfcttMA 
N (Metropolitan Area Network ) &£&4l*tVCl» 

n*><z>* * r 7 - 5? i«ttww*c t \ti>ti < , *a 

[0 00 4] ilfl*? r*7-*t*, »&^>51fix-Ki 20 
#®<£iti;W^ BAT ^ ??>^«B&£*w 

[0005] ^igiftf^i*, £*C#B*3Sl2^iHrfr 30 
35 (TDM) -i^»*^MSfi*35 <WDM) . Sfc<C 

(SDM) #&& 0 TDM#3$*tt»«!>«ii»*r 

mm&±X'&m<tu&&%xm^&&L,x#? w< 

[0 00 6] WDM^il ^OS5vif^S<,^p 



4*09200 1- 1 97 006 
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[0 00 7] WbM#3$*8H'fc*? r9-*S6£*<D 

UXF THCNj £k>1>) **WTr*»fcMr;& 

[0 00 8] 01 8«* % WDMWiAVG«:ffl^ 
^CHCN«:J?^&SL*P<«:7n^. « 
03^8-2 4 2 20 8^2*8 <.'W/<-+ a u.^rsa^> 

it, 

[0009] hk:*h*t. 8«>./- Ft^n-etuci* 
^nirru^ooo^i 1 ir&*f*. >-ko 

0 0-1 1 li*. <-n-t-t\^(f^5 1, *^«S5 2 
fe<fc^^fS53«rWT^ /-K000-1 1 1© 
AttJ2>*y>*tt. AWG l<?Affi^#--r 0-7CCJB 
SKfcfcSn*. /-KOOOiAWGlO 
A:frtf^0fc<mffi^#-r 0#S#£n, tiTIUfe 
CCX-K1 1 l<tAWGlCC'AA*-H7feJ:cm^* 

[0 0 10] 0201*. AWGOAfcB/3*- r[3<C<&^ 

8A^8tti^AWGlt, A*)#-r OKA^S 
nfti&ftA 0 -.X 7 <&<Mfc«rtBA#- I" 0 -7 fC<MT 
I/. A^tf-r lKA^S**fci£^A0--A7(£m^* 
^:Hi^*-h7, 0^6^^% U WTBWtcaatJB 
W-h^^U^^^Kt^ f/t>*>. A^ 

$n/c8^^^n-en^^^>a3^- h^^ai/j^^ 
wat*«ft<o»^*^«ft^soritt*$n*, awg 

<OC (OX 1 tt&n&H&i&fV* C CC- J: ^ SR-fJfc— 

[ooi i] ccr, HCNcc^>*cei«ccsanr«o 

HCNii, 2* <niiIE^^> 0M>^- FfttUir^fc 

«K3D^ ^tfi.^^c- 1 &x\ s-rmtt2m& 

Kfe^2" <nt£E£tt> «D£*i*ntr?l>4> 
Mittf. y — KStoW 8 <D*B £V> H C N 'Cli* ✓■-F0 0 

o^-'-kooi, oio. i o o^ttttrni^<i:<« 

I^CiWi, fVt>*>, ©I8^ri:^«:, 
- F 0 0 0 <Oft £$m 5 2 -C^iS § *lfc8Mfc A l r X ? , A 
4 ©Mf4AWO 1 <^A^*- OttrAAT^t, £41 

i. o i o, i ootcA^^n^o f&co^-K^^^r 
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t*. coj: ^fe^erc/- Kia±*ttifti<*:ts?-* 

%B£*l*. 8!®<D^-F^kfr*HCNli3:,£HCN 

K£ tassww & ^ * omtm&pz < r * 

CiOT**. n&HCN (✓-K8N=2* ill) 
5IT*fc#03£S5^t*Mi*. M=n2" ®tUt>. — 
* . WU* N f@<0 ✓ - Y l> fc«*Qt£B2«« 
Ti*T=N 4 <L*&o CCt, M<TC*>£<D*C. 

[0013] *IC, <m&<»s- KKSHI 

f **r-K:$2&T*/--KS*> £*<?<r*£, HCN 
? -7-»i*n ? f » * * ? 

[00 14] »IC % ;U-^<>^<D¥l4i$£*? 

[00 15] CflDJi^KlHCNliS^CC^^O, it 
[0016] 

[^^^Ucfc^if -SSfJE] ta£*©VDM*^iA 

AWG<D*-h^^<-r^ciii^ar^<. 
. tt&*3cci*5 *h c n s ri^mr-sai* c 

[0017] $tc, ±S©ttSW8 - 2 4 2 2 0 



(5) #K32 00 1 - 1 97 006 

X>tt, fc^ti&te!5T*fc^AWGOAatfJ* 
tfS. AWG^XdlA*-h»^|9^co^^ccWBI'C*>* 

[0 0 1 8] ±ga<Z>HCNC&. «v-F*s»<f 

@i scc^a^HGNcc^ts*. ^/-h-^-en 

tc. COmttS-Ytcm^Zftmt. *>f>i»V#:&2fr 

Y<oim<o&Bit*:m*)%&z>* y 
? - z^jmii^mc * 

20 £(*T&C±£Btt£^** 
[0020] 

iAWG^r^^C^tao^- ra&HCN#$l**HC 
Sit*? J: J>«^W^^i1'^. 

[0021] *r % m^jhi h7-i?r 

-K©tB**- ha>&A**&. &^-Kt?«. 

[ 0 0 2 2 ] * ? * 9- ^<C#IS^**it«>J: 
^. i&iBP2<Z>S££g*9 AWG<^A 

40 *CitCJ:0. ii^^7vJlSA>K-h&C0AWG^ffi^r 
ZftlsX&s- KcdSA^- h^SA^l/, SUSSjKK 

ii. HCtfmi2ntcm&<2s~Yi>>e>tJ:Z>V'7HCtt 

rt^m^a^AWGim^^AWG^Kgu, v 

50 DM*53:tCJ:0&^HCN«:HCN8ttf 
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ZCtu:**). 'rt»tlt*HCN fT'HCN 
GC^*- h^&AAT*o 

[0024 ] ccr, smwi-3<o&%:&&*'? 

A/3*- £&^<P&£2S;fc&£8l/fc£aSa#& 

4) ♦ 

[0025] **c, eoawa*? 

wDM*««:ffic»r««r*. ewe**. 
MRaHCNfcJBi?*. fcfc, ?f rft srfliw H c NtfeA 

5) . frs-FttfH/tft- h*&rtl*fcJSQHCN*fc 

[0026] S**«7G>S«-fra4* 
tt. Bf»WrHCNH«:WDM1WW:J:0HCNl» 

ft*MKIJ«l (TDM/WDM) / 

ms&k ■ ftjA&mx&mi* (wdm/tdm) £{-n 

•C*i8ttr*C<ticj:0. HCN-«5*W<ctt»C** 

[0 02 7] *fe, Sd«R8<0»»«*?h7-fr 
I*. tt3ao^HCNBa*WDM*^J:0HCN»« 

^©^^HCNOAlflAJ»*lffl5?«c* 
*L*Lh1?HCN#tt&*fc*'*. COJ^frfiMCICJ: 

[0028] fci-to&^B isfl^fc^ri^awu: h c 

*tt. ^HCN^Si^l, 2«2*UDHCNKJ:«) 
[0 02 9] 

WGici*3^:HCN rifrfcBl ) B itt, 



(6) *SB3200 I - 197 00 6 
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AWG 1 K£Z±fr&Ummt$&1mf&±m&Xbl>. 

^^S5tS4 0^tb^$n^^ft 
#*#*7*5 2£/roT*tven>'- fo 00*^1 1 1 

fcfc. *^^^2«, jfc*-*:*U-*5:ia(,* 

[0 03 1 ] 021*. »an&HR4 OOltttflt**'. 
tffc. 01 * h?-^C*** &&A0. A 

1. A 2 . A4. A 5. Ae<D6iW£«OT**'iSfl*C 

20 [ 0 0 3 2] 0K*H*T. £i£fefc£4 0 li, m*>«ft 
AO, Al. A 2, A 4, A 5, A6C«4l-l- 

4 i -6&wu enehccffiA* <a&33s*> 
«B4 2r^»sn, **eiiS4 3^c;*rvvu- 

s^as&#i*. -enema i ic*w**^ 2^uox 

FOOO^l 1 liCA^JSn*. ft*. **^2 

-*4 4 i&&r um*. 

[0033] MS^Oiltlt S^-K 

Atm^iu^j;^. c ornate. as#*iaiic 
tient&g a 0 - a 7 oMM £ aw? $ * * c t 

t>*]&V*>2> (15^4) . 
[0 03 4 1 031*, ✓ - FOOOettAM***?. 
fc. /-KO'OOI*, A 2. A4©iB«* 

aS^flf t^NTC**. A^$n^>S^A0, A 1. A 
40 2, A 4 . A 5. A6«^tt«^6i£»tc«ftSCdHE 

[00353 @«te^r. & : &&%Mii>t>&t>Z t\tt& 
att«<A0. Al. A 2. A 4. A 5. A6)^/- 
■ FO0O«Wfc^«S54«:A*Sn&i, un, 
A 2. A4MKWbWS^n l «nmitt*5 
^§?7t3:^S5 5- l-5 5-3U!A/j$n^. SSS* 

^Digbta^T^p »«X1, A2, A4<D^#^tijfe 

50 r awg i <oht>*- v 0KA^sn*o awg 
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n&SAAl. .* 2 , A4CC*M*tt. #SftB5 3r 

ss$nr££B5 6- 1 -5 6-3^*$n^ 0 
[0036] kooo-i 1 n*£«(Hfc 

&#*n^n&*>fcn&oD*c, R*>*9gSB5 3 

.^C«, F K 3d * i£^;Ctf5] o 

[ 0 0 3 7 ] C ©J: *> (C. *£teraB'Cl»-' - K#* 

N?ft'~re3fl4)*Bfe&lt6U 4?>7-^ 20 

[0 03 8] n'AHCN <-/-K«*2" fl) 

*>0. * ? F7->£r<**Ctf:nX2" jB^^dZ'R'C 

a*. 

[0039] <.^20S^SSK: 8#- K^AWGCCJ: 
£4:*HCN : 2 > 04 li, $^<Di^^m4 
? h7-^0*£<^^WlJ^&*r. *3tete^4», 8 
*- h<PAVG£El»r»E&3n*4£HCN <16^- 
K> £^fo iS&mmt* 16*- FOAWGK 

cfc*5*HCN. 32*-h<£AWGK££6:-XHCNfc 
J:tf 7:XHCN. 64*- h©ATOC^8:XHCN, 
123 K^AWGCci:-5>9:XHCN4<Jj:O'l0:^HCN 

g*¥l 1 -2 3 46 8 1 YV~t>> Kffi 

«> • 

[0 04 0] Stffcl'TT. 1 I 1 

I*. *n-«l*£3«»5 4, E5*5S££93S&5. * 
4NSB5 3. «S5 6^^o &w&lHM4(>tf>h 
ftt>$tli>$>&mft { A 0 - A 7 ) it. %t7~?'7 2 kix 

-en-en^- ko 000-111 i ccAAstv £ 



#832 0 0 1-1 97006 
[004 1 ] £»«jl^BSn*^7±**,>-K0 

ooo. i oooa>^msnfcit*i5tt*, ftoigi/* 
^^2r^autTAWG loA^tf-HOicA^sn 

<£>. tlTHWC. ✓ -KOOO 1-0111 i^-Kl 

ooi-iii i riH-n-e ftjp,§cc-x7 <t o . a^r 

n. AWG 1 <DKh#~ h 1—7 tCll&KAAS n*>«, 
AWGlcr.ffi^*- h0-7te&#*7*7 3riHfc 

^n, <-n^n2^5nfc-^fi^^^-K0 
ooo-oii i KflB*cA/3$n % ft^ofi^^^- 

Kl 1 1 1-1 00 0tc«giCA^$n^o 

[0042] **te«^S*fl**liSrtl*. 0 1 IC^U 

AWG 1 <» 1 h *>fc0 KOSSft*««# 

0 0 0 0 l*AWG 1 OA*J#~- F QidcfctXiHW- ► 0 
CCgfcU ✓ - Kl OOOiSAWGCDX^tf-hOfeJ: 
O'iti^K- h 7 K#«W*. PlfetC. K0 0 0 Hi 
AWG 1 <»M>#- h 1 *5cfcO'ta^- ^ 1 tcftttl/, 
^ — K 1 0 0 1 «AWG 1 <£'A^<K- h 1 *J £zm?]# 
-h6tC^T-So f^*>, /-FOOOQ-01 1 
Itf. !31-§#C'Atfi^~F0-7^#lcg^$n 

✓-Kl 00 0-1 1 1 lit: Wji<-h0-7 

(ctftc^n, ^^j^-^7-o^i£J^'cfe«$n 
[004 3]cctr% cvxwmitc**). 84<-h 

<^)AWG«S:^^C4^XHCN <16^- K> MM^ltttr 

j^s^i^rgR^f i6(@<o^- koooo- i i i 

1 ?:fe±fib'9 hO t l<D2'T>0>if*>-'7'tC<Hi. Tib 
SXrVlCH^s- KS^iAWG^ffi^- F# 
^ (2BU^> ^— ^rr^^>^>^l35 W tCmO, s 

[004 43 195(a) it. AA#- h 0-7 (C^- K0 
000-0 1 1 L&tfftU- S^i<- F0-7(C^-K 
0 0 00-0 1 1 KrttHUAi^O^O, 02OtC^ 
f 3vtHCNipJOAffl^55^ <(2|4>^7^>^C^ 

[004 51 05(b) li. AA*-h0-7<C>>-Kl 

0 0 0-1 1 1 1 hO-7«!^-K 

1 1 1 1-1 Q00&&&lstct><»X'*>*)* tS/3^-F 

o-7 tcft&tzs - v<omm*m 5 <a> o^^i^tc 

✓ -K1000&-/-K1 001, 1010, 1100 
«SK^nii:j:<, <*^>4;^0<^^«rA 3 f A 5 f A6 

dtntac*c<»;^^. Kcc-Pi'-ctiaMa 

t?** M*^f>WiW) • CWCJ:0. 2?M« 
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[0 04 6] Ia6t*, 3#-K*>AWG<CJ:£4:XHC 

Nc-8^tf^-fl&^r. cm*ia5(«),a» 

£*>tf A: tOT** > Atii*)*- h KCKMH*»«OT 
AWG<&AA*^F0-7<C&. /-K<000 
0. 1000)^(0111, 1111) #*ft«v* 

0. 1 1 1 1 > - < 0 1 1 1 . 1000) aK-n-en^ 

^^r^o/cHCN&tft' * 
ft:. #, acwsbsoo f&B5<m 

[004 7] -r&*>*, w*i*aa#- ^ n 

&y-K0 0 0 0l*, H C No>K.&)'hs — K 0 0 0 

1. 00 10. 0 1 00. 1 0 0 0£8«f &&mi**> 

♦j. *ft*-*iAi f A?,A4,A7 ctwsn*. 

-«>^J*-hOtC«UISn*y-K 1 OOOi*. HC 
NCD*a^6^- K0 0 0 0. 100 1. 1 0 1 0, 1 

5 f A3r«wn&. cn«, i-*z>#- ttczms 

[0048] *g&JeMt* »SA 0— A 7^8 

I*. S^-K<c^lt£3SffM^*mS&^IW^« ■ 
4K*f y-FOOOO-0 1 1 It* ±S:*c5:(g« 

TRfc&flKS&^U. /-K1000-1 1 1 1 
t*. ±J2tC&ffKft, T«*e*tt««5W. W*W. 
✓ - F 0 0 0 0 •CI*, A 0 - A 7 0^ttft«^^K 

aai. a 2. a 4. a?<b*suwe**ro. &msl 

^fctft, F 1 0 0 0*>6tltf?&ft*ift*A 0. A 
3. A 5. A6^mif:^77 2^$n. AW 
G 1 <DAA#- f- 0 CCAftSftto AWG 1 Oft 

F O'ccttBftA 0-A 70ttSMVMft!BlJ7 

$n. *^^3r2^i»ur-/-F0 0 0 04<5J:^^ 

-Fill l*CAA$4v£#, x^FOOOCCiMMt 
A 0. A 1 , A 2. A 4 

[0049] £4>J:*<C. y-K0 0'0 0CM£||jRAI* 
Al. A 2. A 4, A 7*C£>0, «I»«*«SA0. 
Al. A2. A4±tt0. *S^t*-B(Ufct'o 

0-111 l#£S&S5 3fcJ:tf££S&S5 4r 
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[0 05 0] <^3(DSfe^SR:SS*^3) 07i* % 1s 

ftw©«a*fi*9 ^ , ?-^<^>03cc^fe^fiK^:^'rp 

*Xtt@ttt*. ^-K»4cr>2:XHCN«:^HGNi 
O. 4^W^HCN«:S«l/t:4vtHCN <^-K» 
16) m^S^K-^CSa^*. 

[0 05 U @K*H*r. tr/HCN00-i n*; <- 
n-en^- ro 000-00 1 1, /-koioo-o 

111, ./-F 1000-1011. K 1 1 00— 
10 1 1 1 lfrttgU •✓-FB#HCN»*felVCl* 
■ Wit tf;rHCN0 0r»*, y-KOOOO-0 
■ 00L 0000-0010, 0001-001 1, 0 

oio-ooi ifew<-n-en7x*[6jg^$nt:c^c 

[0052] StJ-^HCNKt*, V0-9^O 
4 > * - 7 * - * i O r fi *t ffl A« A W G 5 43 <fc 
A^mAWG6^^e>ti^o ft-'-FKH*. fl^Stfj 
J3AWG 5 A2)#- * fc<fcWf^A:ftffiAW 

20 Ge©*fe&3'*tt«7#- Fditfttsn^i -en-ens 

— CD#-h§*f#<£J3<*n*o ✓-KOOOO 
Ki*. ^ffi^}ffiAWG5CC'A^i<- hOiil^A^S 
AWG6<D&/J^- F 0#8$£$n*« 
[0 05 3] S^HCN0 0-1 1 i*, it^ai^JiA 
WG 5 O'fl^A^m A WG 6 H C N 

f^t>*>. ^HCNOO-O K 00-10, 
0 1-11, 10-1 ira#7X'£iSl&&£n&. 
U. S^^HCNO^^Cii, d^ai/}J^AWG5^J: 
t>'fl^A^AWG6^-<^*- hS^Wio 
30 mer, ^HCNOOi^HCNO 16»tt'r*K 

AWG6OA/}5J<-h0^fe^$n^, if^a^fflAW 
G 5 4$ J: O'ft^ AA^AWG 6 a>AW/3*~ h i AffiA 

[ 0 0 5 4 3 C Ct\ t7'HC NfelCC'HC N&#*Cl*, 
maf^^HCNOOO-z-KOOOOi, ^HCN 

0 1CD^-K0 1 0 0feJ:^HCNl 0<01 00 0 

6. ,/-K0000a>&»«A<K AKWi^^tB 
40 f-SCi«lJ:^'C^«i^^ y-K0 0 0 0?^^ 
3Sai5nfc^A0 <^(s^7tl*, ^HCNOOCOT 

ffl^AWG5c-A^i<- ho^A^sn, ffi^-h 

O^^ftA^n^o m^iB^AWG5Offi^-h0 
t^HCNO 10ff^A^AWG6(^A^*- 

1 OMMtdtiTt^csyc. c<o«fi a o ^ff:iif 

^A/>^AWG6(Oa^-hOA>A,^- KO 1 0 0^ 

7v^^n& 0 f=ili«:, Foooo^^sta^nfefft 

f^HCNO OOd^fflAffllAWG 
5*jJ:CX^HCN 1 0CCfi^^mAVG6?:iiia 
50 U -/-K 1 OOO-^A^J^n^ 
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[0055] WTEHISIC. V<Dhftfi&mz<»$l 
&*£^K5gfcT&C£K<J:->T: % F*HG 

CN <^-K&4> &AWG&/ri/*CHGN**#T£C 
ttCSJ). 4£HCN (16/-K) #<PR3n*. 
[0 05 6] KXJLa>#mzt*l*X* t7*HCN^^a 

4r>y-K0 0 0 0T>A0. ✓ -KOOOl'CA 

1. A2, KOO 1 0*CA2. A3, 1 

re* 3. ao-c**k -enen^HCNOi. ^ 

[0057] ^^HCN00«E>^afi*?«40Klt. 

-koo oo-oo i rctr^HCNraofcttKftjgr 

I*. ^7^3^/rt/tT(l#ta^AWG5^tti^*- 

hO. i^6A^$n, A:6*^o^£*tf3<?*v£>ifc 

^0, A 1 <D&ifcEJt&s~ PO 0 0 0 tcA/334i, 
A/J#- h l;M>ilM7<*ft*«ftA 1 . A 2 4>$8£jfc 
JUS/-KOOO ItCAAStt, ^^-K2^6ili^$ 
n*S&A2. A3 0««*^^- KOO 1 OttAA 

$*v a^#- h3^^di^$n^>^A3. ao©> 

[005 8] £4* ©7®*^ S^HCNatC 
H C N t? 1 4 0 *i£iP!T£ J: ^ K 0 X i> 

^A/jmAWG6o7^^-K0, n^a$n^»j> 

D'-^HCN 1 OC0€-fi^ay3SAWG5<DA^'-h 
[0 05 9] $tc. ^«S)HW4 0Klt. S^-KOC'^e 
*-h0. l^^A^T^Citcj:0. ramccsaSO 
4) • 

[0 06 0] *ttJRCCj:n«r % ^HCNCMf^f AHtfJ 

^Bjttr**. 07<^m^ci*, <i*t a&^awg** 
4 * - ^ *>*<z>c cv>4 h *ra<,>ri5fli<Et^H 

GN£HCN&&t-&C<t<<:<*:0, £*6:XHCN (64 
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[006 1 ] <W4<D^»»:M#!R3> H9tt, * 

*Xtt&ttl*. y-Pfel6CD4:XHCN«:^yHCNi 
U S^^HCN^g^l/trS^HGN <^-K» 

[0 06 2] 0K*H*r. tf:/HCN0 0fctefifcT£/ 

-kooooo-o i 1 1 n*HCN8&$n. 

10 GNO 1 00 0 0-1 1 1 1 lt*H 

<I^u3 a?A3A WG 5 4<J J: D'<f ^ A#£i A WG 6 ifi 
ffigsn, ^HGNlSC'HGN^^f^n^* cc 

CN^./- K«HM>T4 filtfHG^- KB**!***? 

[0063] ^HCNOO^z-KOOOOO^O 1 
1 1 1.^6a»A0-Al5CC-ffi^*«:WiBAffiAWG 
5cC-A^*-hO-15tCA/}f^i. S£^>m*ljfcl* 

20 ^f^di^AWG5<o^i5^--^o^<:^S:^S5nrta 

t^HGNO l<Efi^A^BAWG6<EArti< 
- h 0 tCA^3 *l*o t^HG N 0 1 CDfi^WffiAV 

Ho-is^^-enen^^Ki oooo-i 1 1 1 

lKBd)?*. C*UC*0. f7HCN00OS^K 
Wt^HCNO l<D&y-KtcttL*cHGN8tfT* 

ct&x&&. *^rtc»<,»rfei3ti?**. 

[0064] &Mfc£M[4 Oli, DrzTHC N 0 0 fc&tf 
f 4&/-K00000^0 1 1 1 1WHCNBO 

30 #«K<£jrr ^asAo-Aiso^aafe^as^r*. 

CC-.^^«. *^^3«/rtr-Cfll^ffl*fflAWG 

aw a 1 - a i5C'iiS^tK 9» i/c $ n. s^- 

KO 00 0 0-0 1 1 1 l<CAA$n^. §^-Kt? 

r.*xtsBn**vifw&o&m*&* ***** co&msdt 

HR4 0tt ««A0-Ai5«:dtrfiB*«iO , C<>J: 

[0 06 5] *S.^«lJ:^^HGNIW>HCNSa'C 
40 t*. HGN<Ovt^tCf£:OXfl^Aa^mAWGCC>AiaA 
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